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(c) The electric furnace may be used for finishing steel which has been practically freed from carbon and phosphorus in the Bessemer or open-hearth furnace.1
The following special features of this electric furnace may be noticed:
(a)  The high temperature of the furnace, which enables very basic slags to be used.
(b)  The ability to exclude the air and to finish the charge under slags which are practically free from oxide of iron, thus obtaining a sounder product.
(c)  The slag is considerably hotter than the metal and will therefore be fluid enough to act freely on the metal without the latter being over-heated.   With regard to the possible over-heating of the steel in electric furnaces nothing definite appears to be known, but it is considered that if steel is over-heated in the presence of basic slags it will absorb nitrogen and become less tough in consequence.2   In the electric furnace, however, even nitrogen is largely excluded by the gases arising from the operation, as no air or other gas need be introduced from without.
(d)  In the final or recarburizing stage in the electric furnace, the conditions are so strongly reducing and the temperature is so high that calcium, carbide is formed in the slag.   There is therefore practically no waste of the ferro-manganese or other metallic additions, which are of course made in the furnace itself and not in the ladle.
(e)    The cost of the electric process is decidedly less than that of the crucible process, and special varieties of steel can be made commercially in the electric furnace, in places where cheap power can be obtained.   The largest furnace which has been operated up to the present holds about 15 tons, and the number of kilowatt-hours per ton of steel produced in such a furnace varies from 800 or 900, when cold stock is employed and is purified by repeated treatments with fresh slags, to about 200 when it is merely required to finish a charge of steel from the open-hearth furnace.
Mr. Heroult8 has proposed an electrically heated steel mixer of 300 or 400 tons capacity, to receive the steel from a number of open-
1 See P. L. T. Heroult, U. S. Patent 807,026, Electrochem. Industry, vol. iv, p. 31, for converting pig-iron into high-grade steel by the Bessemer converter followed by the electric furnace.
2 Jour. Iron and Steel Inst, 1965, No. 2, p. 777, and 1906, No. 4, p. 923.
3 P. L. T. H6roult, U. S. patent 807,027, see Electrochem. Industry, vol. iv, 1906, p. 30.                                                                                .furnace in the molten staie.er.
